T-cell antigen receptor-mediated enhancement of the adenylate cyclase pathway depends on tyrosine protein kinases.
We have examined in the human T-cell line Jurkat the interaction between the activation through the T-cell receptor/CD3 complex and the adenylate cyclase pathway. OKT3, an anti-CD3 monoclonal antibody, did not activate by itself adenylate cyclase but produced a 3-7-fold increase of the cAMP accumulation induced by indirect (chloroadenosine, PGE2) or direct (forskolin) agonists of adenylate cyclase. A more detailed study with forskolin showed that OKT3 enhanced the effect of low concentrations of the agonist without affecting the maximal capacity of cAMP synthesis of the cells. The same concentrations of OKT3 produced both the enhancement of the adenylate cyclase pathway and the activation of phospholipase C. The enhancement by OKT3 of the adenylate cyclase pathway was inhibited by 0.5 microM staurosporine, a potent inhibitor of protein kinases, including tyrosine kinases and protein kinase C, whereas it was not inhibited by H7, a specific inhibitor of PKC. Staurosporine, at the same concentration, also inhibited the OKT3-induced activation of phospholipase C, a tyrosine kinase-dependent process. Taken together, these data indicate that activation of T-cell through the T-cell receptor enhances the adenylate cyclase pathway by a tyrosine protein kinase-dependent mechanism.